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DETAILED ACTION 

1 . The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior OfTice action. 

Response to Amendment 

2. This communication is response to applicant's amendment filed 08/20/2007. The 
applicant amended claims 1,3-11, 13-21, and 23-30 and cancelled claims 2, 12, and 
22. Claims 1,3-11, 13-21, and 23-30 are currently pending in this application. 

Response to Arguments 

3. Applicant's arguments with respect to claims 1-30 have been considered but are 
moot in view of the new ground(s) of rejection (see below). 

Claim Rejections ■ 35 USC § 103 

4. Claims 1,11, and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over BAYYA et al. (US 6,446.038) in view of TREURNIET et al. (Patent No.: US 
7,164,771). 

5. Regarding claim 1, BAYYA teaches a method of diagnosing voices comprising: 
processing a received voice signal associated with a speaker ("receives an input 

corresponding to the corrupted speech signal", BAYYA, column 2, lines 49-50); 
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identifying one or more attributes of said processed voice signal ("generates 
corresponding signals 18 representing the amount of distortion in the corrupted speech 
signal for each of the plurality of distortion measure utilized", BAYYA, column 3, lines 
21-24); 

comparing said identified attributes Jn said processed voice signal with one or 
more baseline voice quality attributes derived from at least one baseline voice signal 
(see BAYYA, columns 3-4, equations 1-6), said derived attributes associated with at 

■ 

least one baseline measure of voice quality ("the speech reference vectors 16 are 
obtained from a large number of clean speech samples", BAYYA, column 2, lines 57- 
58); and 
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based upon said comparing step, determining at least one objective measure of 
voice quality of said speaker ("predicting the subjective scores corresponding to the 
quality of speech based on the objective measurements", BAYYA, column 4. lines 58- 
59), said at least one objective measure defining a degree of voice quality of said 
speaker ("value between 1 and 5", BAYYA, column 5, line 6) relative to said at least one 
baseline measure of voice quality ("the speech reference vectors 16 are obtained from a 
large number of clean speech samples", BAYYA, column 2, lines 57-58). 

However, BAYYA does not disclose using an auditory model. In the same field of 
field of quality measurement, TREURNIET teaches processing a received voice signal 
associated with a speaker using an auditory model ("peripheral ear processor 22 that 
processes signals according to a peripheral ear model", TREURNIET, column 4, lines 
24-25). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to use the peripheral ear model of TREURNIET to 
process the input received by BAYYA in order to better estimate how the signal will be 
perceived (see TREURNIET, column 2, lines 19-22). 

6. Regarding claim 1 1 , BAYYA teaches a system for diagnosing voices comprising: 

means for processing a received voice signal associated with a speaker 
("receives an input corresponding to the corrupted speech signal", BAYYA, column 2, 
lines 49-50); 
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means for identifying one or more attributes of said processed voice signal 
("generates corresponding signals 18 representing the amount of distortion in the 
corrupted speech signal for each of the plurality of distortion measure utilized", BAYYA. 
column 3, lines 21-24); 

means for comparing said identified attributes in said processed voice signal with 
one or more baseline voice quality attributes derived from at least one baseline voice 
signal (see BAYYA, columns 3-4, equations 1-6), said derived attributes associated with 
at least one baseline measure of voice quality ("the speech reference vectors 16 are 
obtained from a large number of clean speech samples", BAYYA, column 2, lines 57- 
58); and 
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means for determining at least one objective measure of voice quality of said 
speaker based on said comparison ("predicting the subjective scores corresponding to 
the quality of speech based on the objective measurements", BAYYA, column 4, lines 
58-59), said at least one objective measure defining a degree of voice quality of said 
speaker ("value between 1 and 5", BAYYA, column 5, line 6) relative to said at least one 
baseline measure of voice quality ("the speech reference vectors 16 are obtained from a 
large number of clean speech samples", BAYYA, column 2, lines 57-58). 

However, BAYYA does not disclose using an auditory model. In the same field of 
field of quality measurement, TREURNIET teaches processing a received voice signal 
associated with a speaker using an auditory model ("peripheral ear processor 22 that 
processes signals according to a peripheral ear model", TREURNIET, column 4, lines 
24-25). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to use the peripheral ear model of TREURNIET to 
process the input received by BAYYA in order to better estimate how the signal will be 
perceived (see TREURNIET, column 2, lines 19-22). 

7. Regarding claim 21, BAYYA teaches a machine readable storage, having stored 
thereon a computer program having a plurality of code sections executable by a 
machine for causing the machine to perform the steps of: 

processing a received voice signal associated with a speaker ("receives an input 
corresponding to the corrupted speech signal", BAYYA, column 2, lines 49-50); 



* 
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identifying one or more attributes of said processed voice signal ("generates 
corresponding signals 18 representing the amount of distortion in the corrupted speech 
signal for each of the plurality of distortion measure utilized", BAYYA, column 3, lines 
21-24); 

comparing said identified attributes in said processed voice signal with one or 
more baseline voice quality attributes derived from at least one baseline voice signal 
(see BAYYA, columns 3-4, equations 1-6), said derived attributes associated with at 
least one baseline measure of voice quality ("the speech reference vectors 16 are 
obtained from a large number of clean speech samples", BAYYA, column 2, lines 57- 
58); and 



b 
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based upon said comparing step, determining at least one objective measure of 
voice quality of said speaker ("predicting tlie subjective scores corresponding to the 
quality of speech based on the objective measurements", BAYYA, column 4. lines 58- 
59), said at least one objective measure defining a degree of voice quality of said 
speaker ("value between 1 and 5", BAYYA, column 5, line 6) relative to said at least one 
baseline measure of voice quality ("the speech reference vectors 16 are obtained from a 
large number of clean speech samples", BAYYA, column 2, lines 57-58). 

However, BAYYA does not disclose using an auditory model. In the same field of 
field of quality measurement, TREURNIET teaches processing a received voice signal 
associated with a speaker using an auditory model ("peripheral ear processor 22 that 
processes signals according to a peripheral ear model", TREURNIET, column 4, lines 
24-25). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to use the peripheral ear model of TREURNIET to 
process the input received by BAYYA in order to better estimate how the signal will be 
perceived (see TREURNIET, column 2, lines 19-22). 

8. Claims 3-5, 13-15, and 23-25 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over BAYYA et al. (US 6,446,038) in view of TREURNIET et al. (Patent 
No.: US 7,164,771), and in further view of DEAL et al. ("Some Waveform and Spectral 
Features of Vowel Roughness"). 
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9. Regarding claim 3, the combination of BAYYA and TREURNIET teaches all the 
claimed limitation of claim 1 . 

However, BAYYA and TREURNIET do not disclose that the measure of voice 
quality is at least one of roughness and hoarseness. 

In the same field of speech quality measurement, DEAL discloses a method of 
measuring vocal roughness. DEAL teaches a measure of voice quality that is at least 
one of roughness and hoarseness ("provide a quantitative acoustic index predictive of 
perceived vowel roughness". DEAL, p. 251, 4**^ paragraph, where vowel roughness is 
associated with voice roughness and hoarseness, see DEAL, p. 251, 2"^ paragraph). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to use the measurement method of DEAL as one of 
the distortion measures of BAYYA in order to increase the versatility of the quality 
measurement. 

10. Regarding claim 4, DEAL further teaches that the voice quality attributes of the 
test voice signal include changes in pitch over time and changes in loudness over time 
("acoustic measures of period and amplitude variation", DEAL, p. 251, 4^^ paragraph). 

1 1 . Regarding claim 5, DEAL further teaches that the voice quality attribute of the 
test voice signal includes a measure of partial loudness ("acoustic measures of... 
spectral noise level", DEAL, p. 251, 4*^ paragraph). 
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12. Regarding claim 13, the combination of BAYYA and TREURNIET teaclies all the 
claimed limitation of claim 11. 

However, BAYYA and TREURNIET do not disclose that the measure of voice 
quality is at least one of roughness and hoarseness. 

In the same field of speech quality measurement, DEAL discloses a method of 
measuring vocal roughness. DEAL teaches a measure of voice quality that is at least 
one of roughness and hoarseness ("provide a quantitative acoustic index predictive of 
perceived vowel roughness", DEAL, p. 251, 4^^ paragraph, where vowel roughness is 
associated with voice roughness and hoarseness, see DEAL, p. 251, 2"^ paragraph). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to use the measurement method of DEAL as one of 
the distortion measures of BAYYA in order to increase the versatility of the quality 
measurement. 

1 3. Regarding claim 14, DEAL further teaches that the voice quality attributes of the 
test voice signal include changes in pitch over time and changes in loudness over time 
("acoustic measures of period and amplitude variation", DEAL. p. 251, 4^^ paragraph). 

14. Regarding claim 15, DEAL further teaches that the voice quality attribute of the 
test voice signal includes a measure of partial loudness ("acoustic measures of... 
spectral noise level", DEAL, p. 251, 4*^ paragraph). 



Application/Control Number: 10/722,285 Page 11 

Art Unit: 2626 

1 5. Regarding claim 23. the combination of BAYYA and TREURNIET teaches all the 
claimed limitation of claim 21. 

However, BAYYA and TREURNIET does not disclose. that the measure of voice 
quality is at least one of roughness and hoarseness. 

In the same field of speech quality measurement, DEAL discloses a method of 
measuring vocal roughness. DEAL teaches a measure of voice quality that is at least 
one of roughness and hoarseness ("provide a quantitative acoustic index predictive of 
perceived vowel roughness", DEAL, p. 251, 4*^ paragraph, where vowel roughness is 
associated with voice roughness and hoarseness, see p. 251, 2"^ paragraph). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 

the time the invention was made to use the measurement method of DEAL as one of 

» 

the distortion measures of BAYYA in order to increase the versatility of the quality 
measurement. 

16. Regarding claim 24, DEAL further teaches that the voice quality attributes of the 
test voice signal include changes in pitch over time and changes in loudness over time 
("acoustic measures of period and amplitude variation", DEAL, p. 251, 4*^ paragraph). 

17. Regarding claim 25, DEAL further teaches that the voice quality attribute of the 
test voice signal includes a measure of partial loudness ("acoustic measures of... 
spectral noise level", DEAL, p. 251, 4*^ paragraph). 
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18. Claims 6-10, 16-20, and 26-30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over BAYYA et al. (US 6,446,038) in view of TREURNIET et al. (Patent 
No.: US 7,164.771), and In further view of HILLENBRAND et al. ("Acoustic Correlates of 
Breathy Vocal Quality"). 

1 9. Regarding claim 6, the combination of BAYYA and TREURNIET teaches all of 
the claimed limitation of claim 1 . 

However, BAYYA and TREURNIET do not disclose that the measure of voice 
quality is breathiness. 

In the same field of speech quality measurement, HILLENBRAND discloses a 

« 

method of measuring vocal breathiness. HILLENBRAND teaches a measure of voice 
quality that is breathiness ("acoustic measures in predicting breathiness ratings", 

HILLENBRAND, adsfracf). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to use the measurement method of HILLENBRAND as 
one of the distortion measures of BAYYA in order to increase the versatility of the 
quality measurement. 

20. Regarding claim 7, HILLENBRAND further teaches that the voice quality 
attribute of the test voice signal includes a measure of low frequency periodic energy 
("aspiration noise is inherently weak in the low frequencies", HILLENBRAND, p. 312, 2"^ 
paragraph, meaning the low frequencies contain a strong periodic component). 
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21. Regarding claim 8, HILLENBRAND further teaclies that the voice quality 
attribute of the test voice signal includes a measure of high frequency aperiodic energy 
("periodic component of the voice source is Inherently weak in the mid and high 
frequencies", HILLENBRAND, p. 312, 2"^ paragraph, meaning the mid and high 
frequencies contain a strong aperiodic component). 

22. Regarding claim 9, HILLENBRAND further teaches that the voice quality 
attribute of the test voice signal includes a measure of partial loudness of a periodic 
signal portion of the test voice signal ("measure of the... average energy below 4 kHz", 
HILLENBRAND, p. 315, 4'*^ paragraph, where the low frequencies contain a periodic 
signal, see HILLENBRAND, p. 312, 2"*^ paragraph). 

23. Regarding claim 10, HILLENBRAND further teaches that the voice quality 
attributes of the test voice signal include a measure of noise in the test voice signal and 
a measure of partial loudness of the test voice signal ("measure of the average spectral 
energy at or above 4 kHz to the average energy below 4 kHz", HILLENBRAND, p. 315, 
4*^ paragraph, where the high frequencies contain noise and the low frequencies 
contain a periodic signal, see HILLENBRAND, p. 312, 2"*^ paragraph). 

24. Regarding claim 16, the combination of BAYYA and TREURNIET teaches all of 
the claimed limitation of claim 1 1 . 
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However, BAYYA and TREURNIET does not disclose that the measure of voice 
quality Is breathiness. 

In the same field of speech quality measurement, HILLENBRAND discloses a 
method of measuring vocal breathiness. HILLENBRAND teaches a measure of voice 
quality that is breathiness ("acoustic measures in predicting breathiness ratings", 
HILLENBRAND, abstract). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to use the measurement method of HILLENBRAND as 
one of the distortion measures of BAYYA In order to increase the versatility of the 
quality rheasurement. 

25. Regarding claim 17, HILLENBRAND further teaches that the voice quality 
attribute of the test voice signal includes a measure of low frequency periodic energy 
("aspiration noise is inherently weak in the low frequencies", HILLENBRAND, p. 312, 2"" 
paragraph, meaning the low frequencies contain a strong periodic component). 

26. Regarding claim 18, HILLENBRAND further teaches that the voice quality 
attribute of the test voice signal includes a measure of high frequency aperiodic energy 
("periodic component of the voice source is inherently weak in the mid and high 
frequencies", HILLENBRAND, p. 312, 2"** paragraph, meaning the mid and high 
frequencies contain a strong aperiodic component). 
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27. Regarding claim 19, HILLENBRAND further teaclies that the voice quality 
attribute of the test voice signal includes a measure of partial loudness of a periodic 
signal portion of the test voice signal ("measure of the... average energy below 4 kHz", 

. HILLENBRAND, p. 315, 4**^ paragraph, where the low frequencies contain a periodic 
signal, see HILLENBRAND, p. 312, 2""* paragraph). 

28. Regarding claim 20, HILLENBRAND further teaches that the voice quality 
attributes of the test voice signal include a measure of noise in the test voice signal and 
a measure of partial loudness of the test voice signal ("measure of the average spectral 
energy at or above 4 kHz to the average energy below 4 kHz", HILLENBRAND, p. 315, 
4*^ paragraph, where the high frequencies contain noise and the low frequencies 
contain a periodic signal, see HILLENBRAND, p. 312, 2"^ paragraph). 

29. Regarding claim 26, the combination of BAYYA and TREURNIET teaches all of 
the claimed limitation of claim 1 . 

However, BAYYA and TREURNIET do not disclose that the measure of voice 
quality is breathiness. 

In the same field of speech quality measurement, HILLENBRAND discloses a 
method of measuring vocal breathiness. HILLENBRAND teaches a measure of voice 
quality that is breathiness ("acoustic measures in predicting breathiness ratings", 
HILLENBRAND, abstract). 



9 
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Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to use the measurement method of HILLENBRAND as 
one of the distortion measures of BAYYA in order to increase the versatility of the 
quality measurement. 

30. Regarding claim 27, HILLENBRAND further teaches that the voice quality 
attribute of the test voice signal includes a measure of low frequency periodic energy 
("aspiration noise is inherently weak in the low frequencies", HILLENBRAND, p. 312, 2"^ 
paragraph, meaning the low frequencies contain a strong periodic component). 

31 . Regarding claim 28, HILLENBRAND further teaches that the voice quality 
attribute of the test voice signal includes a measure of high frequency aperiodic energy 
("periodic component of the voice source is inherently weak in the mid and high 
frequencies", HILLENBRAND, p. 312, 2"^ paragraph, meaning the mid and high 

« 

frequencies contain a strong aperiodic component). 

32. Regarding claim 29, HILLENBRAND further teaclies ttiat tlie voice quality 
attribute of the test voice signal includes a measure of partial loudness of a periodic 
signal portion of the test voice signal ("measure of the... average energy below 4 kHz", 
HILLENBRAND, p. 315, 4*^ paragraph, where the low frequencies contain a periodic 
signal, see HILLENBRAND, p. 312, 2"^ paragraph). 
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33. Regarding claim 30, HILLENBRAND further teaches that the voice quality 
attributes of the test voice signal include a measure of noise in the test voice signal and 
a measure of partial loudness of the test voice signal ("measure of the average spectral 
energy at or above 4 kHz to the average energy below 4 kHz", HILLENBRAND, p. 315, 
4*^ paragraph, where the high frequencies contain noise and the low frequencies 
contain a periodic signal, see HILLENBRAND, p. 312, 2"^ paragraph). 

Conclusion 

34. Applicants amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communicafion or earlier communications from the 

* 

examiner should be directed to Joel Stoffregen whose telephone number is (571) 270- 
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1454. The examiner can normally be reached on Monday - Friday, 9:00 a.m. - 6:30 
p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Edouard can be reached on (571) 272-7603. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (BBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-91 99 (IN USA OR CANADA) or 571-272-1 000. 
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